Introduction Medical mistrust is associated with disparities in a variety of health outcomes. The human papillomavirus (HPV) vaccine has the potential to decrease disparities in cervical cancer by preventing infection with the virus that causes these malignancies. No study has examined associations between medical mistrust and preventative health behaviors including the HPV vaccine among young minority women. Methods Self-reported racial/ethnic minority students completed a web-based survey in fall of 2011. Wilcoxon and Kruskal-Wallis were used to test differences in medical mistrust scores by demographics and health behaviors. Results Medical mistrust varied significantly by race with Black women reporting the highest scores. Women with no regular health-care provider (HCP) or who had difficulty talking to their provider had higher mistrust. Higher medical mistrust was associated with a preference to receive HPV vaccine recommendation from a HCP of the same race or ethnicity among unvaccinated women. Black and Asian women who had not received the HPV vaccine had higher mistrust scores than vaccinated women. Perceived difficulty in talking to a HCP was associated with ever having a Pap smear. Discussion Awareness of medical mistrust and the influence on health behaviors may aid in increasing delivery of quality health services for racial and ethnic minority populations. Further research among different populations is needed to elucidate impacts of medical mistrust and provider communication on preventative health behaviors.
Introduction
Human papillomavirus (HPV) is the most common sexually transmitted infection (STI) and is associated with anogenital warts and cancers in men and women. Racial/ethnic minorities are disproportionately affected by HPV-related cancers. Black and Hispanic women have higher rates of HPV prevalence [1] and cervical cancer incidence and mortality compared to Whites [2] . Prevention of cervical cancer previously relied on screening with cytology, the Pap smear [3] . The quadrivalent HPV vaccine is approved for women and men aged 9 to 26 and protects against types 6 and 11 (associated with 90 % of genital warts) and types 16 and 18 (associated with 70 % of cervical cancers). The vaccine is approved to prevent cervical, vaginal, and vulvar cancers/precancerous lesions (in women), genital warts, and anal cancers/precancerous lesions (both sexes). The Centers for Disease Control and Prevention estimates that approximately 26,000 cancers attributable to HPV occur annually in men and women, including virtually all 11,500 cervical cancer cases [4] . HPV 16 is also the most common type found in other HPV-related cancers; thus, the current vaccine has the potential to prevent a substantial number of cancers and the nonavalent vaccine currently in development may prevent an additional 20 % of cervical cancer cases [5] .
Recent national and regional data on HPV vaccine utilization among adolescents, the targeted age group for vaccination, have identified disparities in vaccine uptake [6] [7] [8] [9] [10] [11] . Emerging data on young adult women, who have the highest rates of HPV infection and HPV-related diseases, show continued disparities in vaccine uptake among this group [11, 10, 12] . In the 2010 adult vaccination coverage report, Hispanics had lower HPV vaccination coverage (15.1 %) compared with non-Hispanic Whites (22.4 %) [13] . The HPV vaccine has the potential to decrease disparities in cervical dysplasia and cancer if available to adolescent and young adult lowincome and minority populations [14] .
Medical mistrust is associated with disparities in cancer stage at diagnosis [15] , breast cancer surgical and postsurgical adjuvant treatment and quality of life [16, 17] , underutilization of health services [18] , routine health examinations [19, 20] , and cancer screening [21] [22] [23] . Studies of mistrust in HIV+ populations found associations between HIV conspiracy beliefs and antiretroviral treatment non-adherence [24] and less condom use [25] among Black men.
Few studies have examined associations between medical mistrust with STI preventative behaviors, and studies of medical mistrust and cancer screening have been conducted among older populations [21] [22] [23] . No study has examined potential associations between medical mistrust and preventative health behaviors such as cervical cancer screening and HPV vaccination among young racial and ethnic minorities. To begin to address this gap, this analysis examined associations between medical mistrust and provider communication with preventative health behaviors among racial/ ethnic college students. We hypothesized that higher mistrust and greater difficulty talking to health-care providers (HCPs) would be associated with lack of preventative health behaviors in this population.
Methods

Participants
Participants were recruited from a large, public university in the Southeastern USA. Self-reported racial and ethnic minority students were sent an email invitation from the university's registrar's office with a link asking them to participate in a 15-min web-based survey. Survey items were adapted from previous research of psychosocial HPV studies among men and women [26] [27] [28] [29] and were based on constructs from the Health Belief Model [30] and Social Cognitive Theory [31] . Items assessed a range of topics including sociodemographics, sexual behaviors, HPV knowledge and awareness, psychosocial factors, mistrust of health-care providers, HPV vaccine beliefs, acculturation, and HPV vaccination status. Surveys were completed in November and December of 2011 and all responses are self-reported. This study was approved by the University of South Florida's Institutional Review Board.
Measures
Single items assessed demographic characteristics, how difficult participants find it to talk with a HCP, and health history items including whether participants had ever received a Pap smear, received at least one dose of the HPV vaccine, and when participants were last tested for STIs. Unvaccinated women who reported that they intended to get the HPV vaccine in the next year were asked if they had a place where they could go to get the vaccine and potential barriers to getting the vaccine. Participants were asked to report how they formally identified themselves (i.e., the race specified on a birth certificate, driver's license, or other identifying record) to assess racial/ethnic group. For this analysis, racial/ ethnic group was categorized as White, Black or African American, Hispanic or Latino/Latina, Asian, or Other. The category of 'Other' racial/ethnic group includes women selecting Other; Indian; Native Hawaiian or Other Pacific Islander; Native American, Alaskan Native; or Middle Eastern as very few participants selected these options.
Medical mistrust was defined as an individual's distrust and suspicion of medical personnel and institutions. The 12-item Group-Based Medical Mistrust Scale (GBMMS), a validated instrument [22] that has been used in samples of racial/ ethnic minority men and women [32] , was used to assess medical mistrust in the current study. All responses for this instrument are on a 5-point Likert scale ranging from strongly disagree (0) to strongly agree (4) . Factor analyses indicated a two-factor solution including eight of the original items as the most valid indicators of the medical mistrust latent construct [33] . Responses to these eight items were summed to create a medical mistrust score with higher scores indicating greater medical mistrust (theoretical range=0 to 32). Knowledge of the HPV vaccine was assessed via seven true/false/not sure items. Attitudes toward the HPV vaccine were assessed via eight agree/disagree/neutral items.
Data Analysis
Mean and standard deviation (SD) of medical mistrust scores were calculated, and Wilcoxon and Kruskal-Wallis tests were employed to test differences by demographic and health behaviors. For difficulty talking to a health-care provider, responses were categorized as Not difficult (including "Not difficult at all" and "Not very difficult" response options) and Difficult (including "Somewhat difficult" and "Very difficult" response options). Participants who reported that they do not have a regular provider were excluded from analyses examining associations between health behaviors and provider communication. Chi-squared and Fisher's exact tests were employed to examine differences by demographic and health behaviors. Analyses were conducted on the total sample (n=711), Hispanic women (n=329), and Black women (n=189). Few women reported their race as Asian (n=85), Other (n=76), or White (n=32); therefore, we did not conduct separate analyses among these subpopulations. All analyses were conducted using SAS version 9.3® software (Cary, NC).
Results
Demographics
Medical mistrust varied significantly by race (p<0.01); Black women had the highest scores (mean = 12.0, SD = 5.2), followed by Asian women (mean=8.6, SD=5.7), Hispanic women (mean=8.2, SD=5.1), Other women (mean=8.4, SD=4.9), and White women (mean=7.5, SD=4.3). Mistrust varied significantly by age only among Black women (Table 1) , with higher mistrust scores among women age 27 or older.
Medical Mistrust and Preventative Health Behaviors
Mistrust was associated with difficulty talking to a HCP (Table 1 ). Higher scores were found among women with no regular provider and women who had difficulty talking to their provider (p<0.05 in total sample and Hispanic women). Among women who had not received the HPV vaccine, higher mistrust scores were observed among women who reported that they would be more likely to get the vaccine in the future if the HCP who offered it was of the same ethnicity (p<0.05 in total sample and Hispanic women; Fig. 1 ) or gender (p<0.05 in total sample) as them. Among unvaccinated women who reported that they intended to get the HPV vaccine in the next year, those who did not have a place to get the vaccine had higher mistrust scores than women who reported that they had a place they could go to get the vaccine (p<0.05 in total sample and Hispanic women). Women who reported that "moral or religious reasons," "side effects," and "fear of what people would think" might prevent them from getting the vaccine had higher mistrust than women who did not report these barriers (p<0.05 in total sample). Cost, getting three shots over 6 months, fear of vaccines, fear of needles, fear of what family might think, getting time off, transportation to a clinic, belief that the vaccine would not work, and belief that they were not at risk for HPV were not significantly associated with mistrust.
Among Black women, there were trends toward higher mistrust among those who had ever received a Pap smear (p=0.09) and had a longer time since their most recent STI test (p=0.07). There was a trend toward higher mistrust among women who had not received the HPV vaccine (Fig. 2) . Further examination of this association among each of the racial and ethnic groups showed lower mistrust among vaccinated Black and Asian women, but not among Hispanic, White, or Other women. Medical mistrust mean and SD was 9.4 (5.9) among those who were not vaccinated compared to 7.2 (5.2) among vaccinated Asian women.
Medical Mistrust and HPV Vaccine Knowledge and Attitudes
Women who agreed to the statement, "Once vaccinated, women no longer have to be screened for cervical cancer," had higher mistrust scores among the total sample and Black women. Higher mistrust scores were observed among women who disagreed that the HPV vaccine is a safe vaccine (p<0.05 in total sample). Women who agreed or were neutral to the statement "The HPV vaccine costs a lot of money" also had higher mistrust (p<0.05 in total sample) (see Online Resource 1 for results of all knowledge and attitudes items).
Difficulty Talking to a Health-care Provider and Preventative Health Behaviors
Women who found talking to a HCP not difficult were more likely to report that they had ever had a Pap smear (p<0.05 in Hispanic women) ( Table 2) . Women who did not have a regular provider were more likely to report difficulty talking to a provider (p<0.05 in total sample and Hispanic women). Among women who intended to get the HPV vaccine in the next year, those who found talking to a HCP difficult were more likely to report that they would be more likely to get the vaccine if the HCP recommending it were of the same ethnicity (p<0.05 in total sample and Black women). Barriers to HPV vaccination were not significantly associated with difficulty talking to a HCP.
Discussion
This exploratory research study describes associations between preventative health behaviors and medical mistrust among young, educated racial and ethnic minorities. A goal of the Healthy People 2020 Initiative in the area of access to health services is to "improve access to comprehensive, quality health-care services" as "access to comprehensive, quality health-care services is important for the achievement of health equity and for increasing the quality of a healthy life for p values calculated using chi-squared tests to compare difficulty talking to a health-care provider among response categories of each item for the total sample, Hispanic women, and Black women p values signicant at α<0.05 are indicated by italics everyone" [34] . Awareness of medical mistrust and the influence it may have on health behaviors may aid in increasing delivery of quality health services for racial and ethnic minority populations. In this sample, women with higher mistrust were less likely to have engaged in preventative health behaviors such as HPV vaccination and STI screening. Associations between health behaviors differed by racial/ethnic group. Further refinement of racial/ethnic groups such as Puerto Rican, Mexican, or South American rather than a single Hispanic category may reveal differences in population subgroups.
A factor associated with higher trust among minority populations is racial concordance between the HCP and patient. According to the American Association of Medical Colleges, Hispanics and Blacks made up 13.2 and 12.2 % of the US population in 2002, but only 2.8 and 3.3 % of physicians, respectively. Increasing physician diversity may influence health-care disparities by improving access, increasing patient satisfaction, and ensuring culturally competent care [35] . A study of medication adherence among Black hypertensive patients reported that among patients in race-concordant relationships, provider communication was not significantly associated with adherence. However, among patients in racediscordant relationships, more collaborative communication was associated with better medication adherence [36] . Among unvaccinated women in this sample, those who preferred a provider of the same ethnicity and gender had higher mistrust scores. Increasing health-care provider diversity may increase participation in preventative health behaviors such as HPV vaccination among populations with higher mistrust of healthcare providers and institutions. However, all health-care providers and institutions must be sensitized and given guidance regarding potential medical mistrust as a part of caring for all patients.
Barriers to HPV vaccination associated with medical mistrust included moral/religious reasons, side effects, and fear of what other people would think. Barriers to HPV vaccination include cost, logistics of obtaining the vaccine, side effects and safety, discomfort, and low perceptions of needing the vaccine [37] . Although cost may be an important barrier to vaccination, it was not related to mistrust. Women concerned with side effects of the HPV vaccine had higher mistrust than women who did not report this as a potential barrier. Previous studies have examined framing of HPV vaccine information such as loss-framed vs gain-framed [38] and tailoring based on an individual's specific self-reported barriers vs nontailored information [37] ; however, mistrust has not been incorporated into studies examining the most effective manner to frame educational information on the HPV vaccine. Among a sample of adult African Americans, the manner in which colon cancer educational information is presented has been associated with positive emotions and willingness for screening [39] . Information framed to present progress (Blacks were doing better over time) and focused on increased colon cancer screening and decreased mortality were associated with positive emotional reactions and an increased interest in screening regardless of medical mistrust. When information is framed to present the impact of screening or the disparity between Blacks and Whites, interest in screening differs by medical mistrust with lower intentions among those with higher mistrust. Thus, how public health education information is framed may increase participation in preventative health behaviors regardless of medical mistrust. Future research on barriers to HPV vaccination and framing of health information related to HPV and the vaccine may benefit from including measures of mistrust.
Limitations
This was a convenience sample of minority college students. All participants were enrolled at the university, took classes in English, and had access to health care through the student health clinic; thus, results may not be generalizable to all young, minority women. All items were self-reported and there is the potential for recall bias and social desirability bias. Although the total sample was relatively large, there were only adequate samples of Black and Hispanic women to examine associations within these subgroups. There were fewer Black women, and failure to detect statistical significance for some variables could be due to the smaller sample size. Associations among Asian and Other minority women could not be evaluated due to the limited samples of these racial and ethnic groups in this study and may differ from Black and Hispanic women. Associations between mistrust and receipt of the HPV vaccine were only found among Black and Asian women and not Hispanic women. Further investigation among these subgroups is needed to elucidate factors that influence health behaviors among different racial and ethnic groups.
Previous research has shown that provider communication and endorsement of the HPV vaccine is associated with receipt among young women [10, 40, 41] ; however, these factors have not been examined in relation to mistrust of health-care providers. Further research among different populations of young men and women with adequate sample sizes is needed to elucidate the impact of medical mistrust and provider communication on various preventative health behaviors including HPV vaccination and STI screening. The results of this study indicate that medical mistrust, provider communication, and racial/ethnic patient-provider concordance may be factors associated with health behaviors among young racial and ethnic minorities, a population which has not been a focus of previous research. The level of mistrust varies by population and associations with health behaviors may also differ; thus, it is important to examine these factors among different racial and ethnic groups of men and women.
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